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Fig. 1 Porous asphalt mixture sample slices
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Fig.2 The refinement of gap grid
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Fig.3 Image analysis of sample slices
1
Table 1 Image analysis results of mixture specimen slice
/ /em’ /em /em
a’ b a b a b a b a b
0.007 7 0.007 1 0.3433 0.768 9 0.1473 0.1177 0.099 1 0.0950
0.3415 0.9378 3.5082 5.50045 0.9136 0.8575 0.6594 1.0927
59 45 0.054 3 0.1106 1.9258 3.1367 0.4453 0.4726 0.2314 0.2860
3.2017 4.9750 26.2743 21.2660 13.6552 12.8686
0. 060 4 0.2121 0.199 1 0.2025 0.1246 0.2429
* 1 a 16 mm © b 20 mm
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A 3 vd (‘cm)
2.3
6 x6 60 (A -B)
X =0 A.B
16 20 mm 2.3
2 16 mm
Table 2 Maximum aggregate size is 16 mm
py/mm Q /mm’et”! Q /mm’et”! k /mmes™' ko /mmes™ V /mm’
5 1352.7 1097.6 3.34 2.71 130 329. 8
10 2705. 4 2195.2 3.34 2.71 130 329. 8
15 4058. 1 3292.7 3.34 2.711 130 329. 8
20 5410.8 4390.3 3.34 2.71 130 329. 8
25 6763.5 5487.9 3.34 2.71 130 329. 8
30 8116.2 6585.5 3.34 2.7 130 329. 8
3 20 mm
Table 3 Maximum aggregate size is 20 mm
p;/mm Q /mm’et”! Q /mm’et”! k /mmes”! E /mmes™ V /mm’
5 2 000.7 1672.7 4.94 4.13 180 225.7
10 4001.4 3345.3 4.94 4.13 180 225.7
15 6002. 1 5018.1 4.94 4.13 180225.7
20 8 002. 8 6 690. 8 4.94 4.13 180 225.7
25 10003. 5 8363.5 4.94 4.13 180 225.7
30 12 004. 2 10 036. 2 4.94 4.13 180 225.7
2.4
2.3 ( 16 20 mm)
3
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Permeability Model of Porous Asphalt Mixture

GUAN Yan-bin' > KONG YongHian® ZHANG Jin=i'
(1. College of Architecture and Civil Engineering Beijing University of Technology Beijing 100124  China;
2. CCCC Road and Bridge Consultants Co. Ltd Beijing 100029 China;
3. School of Civil Engineering and Architecture Beijing Jiaotong University Beijing 100044 China)

Abstract: The void parameters such as void radius and void space are achieved by image analysis of porous

asphalt mixture sample slice through cosmos image analyzing software so as to set up the grid sizing of the

permeability model of the porous asphalt mixture and the input of original value. The method of Monte Carlo is

used to set up the permeability model. The mathematics model abstracted is based on the Hagen—Poiseuille theory

and the flab iterative method. The result shows that the numerical simulation permeability outcome is consistent

with the indoor permeability test outcome. The model can simulate any maximum congregate diameter at different

water surface levels and the permeability coefficient of any open-graded porous asphalt mixture. The model offers

an effective method for designing of the porous asphalt mixture.

Key words: road engineering; porous asphalt mixture; permeability model; numerical simulation; permeability

coefficient



